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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 
Response to Argument 

The examiner acknowledges the amendment filed 10/13/05 with the following 

effect; 

The applicants argue that the examiner is employing a 20/20 hindsight road 
map based analysis to impermissibly provide the missing teaching of the cited 
document. In essence, the examiner is basing the rejection on an assertion that it would 
have been obvious to do something not suggested in the art based on the advantages 
disclosed in applicants' specification. The examiner is respectfully traverse this 
argument. Based on MPEP section 2100 a prima facie case of obviousness will 
establish against applicants' claimed invention when there is a " duplication of the 
essential working parts of a device involves". 

As explained in detail above, the amendments do not render the claims distinct 
and patentable over prior art; nor do the amendments overcome the rejection. The 
applicant's arguments have considered in full, but they are deemed to be unpersuasive. 
Therefore, this final rejection is made. 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1 -36, 39 - 45 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Bourgoin et al (US 5,804,709) 

As to claims 1,29, 32, 43, 44, Borgoin et al disclose (figs 2 - 4) a system and a 
method that facilitates non-invasive in-line characterization of parameters of VLSI 
circuit interconnects, comprising: 

A voltage source (Vdc) the outputs a plurality of disparate voltages; 
a of micro-electro-mechanical system (MEMS, 320) cantilevers that apply 
voltage to VLSI circuit (231, fig 2A) interconnect without physical contact thereto; 
a measuring component ( column 9 and 10) that measures deflection 
characteristics of the cantilevers, 

the deflections correspond to electrical forces generated from the applied 
voltages (Vdc) as passed through VLSI circuit (231) interconnect and 
a component that computes characteristics of the VLSI interconnect ( claim 1, 
measure a characteristic of the sample) based at least in part upon the 
measured deflection characteristics. 

However, Borgoin et al disclose only one (MEMS, 320). It would have been 
obvious to one having ordinary skill in the art at the time of the invention was 
made to provide the additional MEMS, 320 since it has been held that mere 
duplication of the essential working parts of a device involves only routine skill in 
the art, St. Regis Paper Co.v. Bemis Co., 193 USPQ 8. 
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As to claim 2, Borgoin et al disclose (figs 2-4) the system further comprising a 
control component (372) that effectuates control of a VLSI circuit fabrication 
process step based at least in part upon the computed characteristics. 

As to claim 3, Borgoin et al disclose (figs 2-4) the system further comprising 
the computed characteristics are employed as feedback (470) information to the 
control component. 

As to claim 4, Borgoin et al disclose (figs 2-4) the system further comprising 
the computed characteristics are employed as feed forward information to the 
control component. 

As to claim 5, Borgoin et al disclose (figs 2-4) the MEMS cantilevers comprise 
conductive tips (321) to effectuate injection of voltages into the VLSI circuit 
components. 

As to claim 6, Borgoin et al disclose (figs 2-4) the MEMS cantilever (320) act 
as a conductive path to the conductive tips (321). 
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As to claim 7, Borgoin et al disclose (figs 2-4) the system wherein a 
conductive path is provided on the MEMS cantilevers (320) to the conductive tips 
to facilitate injection of currents into the VLSI circuit interconnects. 

As to claim 8, Borgoin et al disclose (figs 2-4) the test structure for 
capacitance and/or resistance measurement, (claim 1, measuring characteristic 
of a sample). 

As to claim 9, Borgoin et al disclose (figs 2-4) the system of claim 1 , further 
comprising a voltage source (Vdc) that delivers voltages to the MEMS 
cantilevers (320) the voltage source delivering disparate voltages to disparate 
MEMS cantilevers. 

As to claim 10, Borgoin et al disclose (figs 2-4) the system wherein the 
measuring component comprising photo-detector (or antenna, 361) that detects 
a laser beam (323) deflecting off at least one MEMS cantilever (320). 

As to claim 11, Borgoin et al disclose (figs 2-4) the measuring component 
comprises an optical interferometer. 
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As to claims 12, 13, Borgoin et al disclose (figs 2-4) the system further 
comprising a positioning component (scanner) that facilitates proper positioning 
of the MEMS cantilevers with respect to the VLSI circuit interconnect. 

As to claims 14,15, Borgoin et al disclose (figs 2-4) the system further 
comprising a pre-amplifier and amplifier (462). 

As to claims 16-19, Borgoin et al disclose (figs 2-4) the system further 
comprising a tuning fork, wherein at least one MEMS cantilever (320) is attached 
to the tuning fork. 

As to claim 20, Borgoin et al disclose (figs 2-4) the system at least one MEMS 
cantilever is a piezo-resistive cantilever (320). 

As to claims 21, 22, Borgoin et al disclose (figs 2-4) the system employed to 
measure coupling capacitance between VLSI circuit interconnects and measure 
capacitance between VISI circuit and ground plane (claim 1, measure electrical 
characteristic). 

As to claim 23, Borgoin et al disclose (figs 2-4) the MEMS cantilevers (420) 
and the VLSI circuit interconnects are within a vacuum chamber (491). 
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As to claims 24, 42, Borgoin et al disclose (figs 2-4) the system utilized to 
characterize at least one of resistance and capacitance of a transistor (441). 

As to claims 25, 26, Borgoin et al disclose (figs 2 - 4) a distance between VLSI 
circuit interconnects is less than 0.2 micron and a length of VLSI is less than 10 
micron (this is an optimum value of a result effective variable involves only 
routine skill in the art). 

As to claims 27, 28, Borgoin et al disclose (figs 2-4) the system wherein at 
least a portion of a first VLSI circuit interconnect to be tested is on a disparate 
layer compared to a second VLSI circuit interconnect to be tested and the VLSI 
circuit interconnects are covered by a layer of dielectric. 

As to claims 30, 31, Borgoin et al disclose (figs 2-4) the system wherein the 
computing component calculates a coupling capacitance between VLSI circuit 
interconnects based at least in part upon the measured deflection characteristics 
and computing component calculates a capacitance of a VLSI circuit interconnect 
that is not contact by the first MEMS cantilever with respect to ground. 
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As to claims 33, 34, 41, 45, Borgoin et al disclose (figs 2-4) the method further 
comprising computing coupling capacitance between the two adjacent VLSI 
circuit interconnects based at least in part upon the measured oscillations 

As to claims 35, 36, 39, 40, Borgoin et al disclose (figs 2-4) the method further 
comprising: 

Providing a first voltage to a first MEMS cantilever (420) with a frequency 
substantially similar to one half of at least one of natural resonant frequency and 
a user selected frequency of the first M=EMS cantilever and 
Grounding a second MEMS cantilever. 

Allowable Subject Matter 

3. Claims 37, 38 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The prior arts of record are fail to disclose the combination of the based claims 
with providing a first voltage to a first MEMS cantilever with a frequency substantially 
similar to bfres6 where b is a constant such that b >= 1 .3 and resonance frequency 
(fres6) is substantially similar to one half of at least one of a resonant frequency and a 
user selected frequency of a second MEMS cantilever; and 

Providing a second voltage to the second MEMS cantilever with a frequency 
substantially similar to fres(1+ ab) where a resonance frequency(Fres5 is substantially 
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similar to half a resonant frequency of the first MEMS cantilever a is substantially similar 
to fres5/fres6 

Conclusion 

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jimmy Nguyen whose telephone number is 571-272- 
1965. The examiner can normally be reached on M-F from 9 to 5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ramtez Nestor, can be reached on 571-272-2034. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Jimmy Nguyen 



12/16/05 
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